can be dissociated into three types of components with apparent molecular weights of ~30,000, 30,000-34,000, and 35,000-38,000 (15) (16) (17) . This heterogeneity may result from differences in carbohydrate structure, and so we have attempted to define the forms that the Lyt-2/3 glycoproteins display before extensive carbohydrate processing has taken place.
To label newly synthesized proteins selectively, thymocytes were incubated with [3~S]methionine for 10 rain. The Lyt-2/3 molecules labeled in these cells migrated in SDS-polyacrylamide gels as two sharply-defined species with apparent molecular weights of 31,000 (31 K) and 35,000 (35 K). To study the peptide moieties of these molecules, we digested pulse-labeled Lyt-2/3 immunoprecipitates with the glycosidase endo H. This enzyme selectively removes newly added carbohydrate from asparagine linkage sites, leaving only one sugar residue attached to the polypeptide (18, 19) . Complete endo H digestion resulted in the replacement of the 31 K and 35 K components by molecules with apparent molecular weights of 20,000 (20 K) and 24,000-25,000 (24 K) ( Fig. 1 a, lane 3) , which represent the maximum sizes for their polypeptide backbones. The specificity of the enzyme treatment was confirmed by its failure to alter the mobility of immunoglobulin ~ chains (cf. lanes 4 and 5), which are not glycosylated (20) .
High-Mannose Carbohydrate Chains in the Lyt-2/3 Complex.
To determine the number of carbohydrate chains associated with Lyt-2/3, we carried out partial digestions with limiting concentrations of endo H. The sizes of the resulting products are summarized in Table I . In this experiment, the Lyt-2/3 species showed slightly higher apparent sizes, relative to the markers, than they did in most cases, and the native 31 K and 35 K species migrated as molecules of 32,000 and 36,000 dahons. With limited exposure to the enzyme, discrete digestion intermediates were generated with apparent masses of 28,000-29,000 daltons and 24,000 dahons. These disappeared when digestion was complete, leaving major end products of ~24 and 20 kilodahons (Kd). This pattern indicated that a total of six carbohydrate chains could be removed from the two major glycoproteins, with a shift of 3,500-4,000 in apparent molecular weight as each one was cleaved.
Because the two major glycoproteins also differ in size by 4 Kd, it was difficult to separate their respective digestion intermediates. In several experiments, however, the relative labeling intensities suggested that the 24 K endo H product originated from the 35 K component, while the 20 K product was derived from the 31 K component (data not shown). This suggests that each component carried three carbohydrate chains.
Rapid Post-Translational Processing. To compare the newly made glycoproteins with components of cell-surface Lyt-2/3 complexes, we traced the fate of the pulse-labeled molecules during a nonradioactive chase. After a 10-min labeling period, thymocytes were cultured in excess cold methionine for intervals from 20 min to 4 h before they were lysed. As shown in Fig. 1 b, the molecules recognized by anti-Lyt-2 changed rapidly in the course of the chase.
Within the first 20 min, a new, heavily labeled component appeared in the size range of 38-40 Kd. This migrated as a heterogeneous mixture of species ( Fig. 1 b, lane 2) and probably represents the 38 Kd cell-surface form of Lyt-2 reported by others (14) (15) (16) (17) . Once generated, this component was quantitatively stable throughout 4 h of chase ( Fig. 1 b, lanes 2-5) . In contrast, the pulse-labeled Lyt-2/3 species were all unstable. The intensity of the 35 K band dropped abruptly in the first 20 min and Fxc. 1. Structural analysis and post-translational processing of biosynthetically labeled Lyt-2/3 complexes. (a) Newly synthesized Lyt-2/3 glycoproteins before and after glycosidase treatment. Lyt-2/3 complexes synthesized by pulse-labeled B6 thymocytes (lanes 2, 3). Immunoglobulin molecules made by pulse-labeled splenocytes were precipitated with a rabbit anti-mouse Ig serum (lanes 4, 5). The samples were mock digested (lanes 2, 4) or digested to completion with endo H (lanes 3, 5). Lane 1 is a normal mouse serum precipitate from the thymocyte lysate. Inputs of radioactive protein before precipitation were l0 s cpm for lanes 1-3 and 5 × 105 cpm for lanes 4 and 5. Samples were fractionated in a 12.5% polyacrylamide gel. (b) Kinetics of processing of Lyt-2/3 complexes. Thymocytes pulse labeled as in panel (a) were incubated in nonradioactive medium (chase) for the lengths of time indicated, before lysis. Lyt-2/3 complexes were then precipitated from samples containing 9 × l0 s cell equivalents of lysate. The inputs of radioactive protein decreased from 1.3 × 10 s cpm in the pulse-labeled sample to 7.4 × 105 cpm at 240 rain of chase. Samples were analysed by electrophoresis in a 10.5% polyacrylamide gel.
a n g e of 2 8 -3 0 kd.
T h e d r a m a t i c a p p e a r a n c e o f the 38 kd form could indicate that a n e w glycoprotein, itself u n a b l e to react with anti-Lyt-2 antibodies, b e c a m e p r e c i p i t a b l e w h e n it was 
y d r a t e s t r u c t u r e s . T h i s p r o c e s s i n g is n o t a b l y m o r e r a p i d t h a n t h a t o b s e r v e d for t h e o t h e r t h y m o c y t e g l y c o p r o t e i n s T L (7) a n d Q,a-1 (8).
T h e x e n o g e n e i c m o n o c l o n a l a n t i b o d y , 53.6.72 (10), w h i c h r e c o g n i z e s a d i f f e r e n t s t r u c t u r e o n t h e L y t -2 a n t i g e n , p r e c i p i t a t e d m o l e c u l a r s p e c i e s t h a t w e r e i d e n t i c a l in size a n d r e l a t i v e i n t e n s i t y to t h o s e o b s e r v e d u s i n g t h e a l l e l e -s p e c i f i c m o n o c l o n a l FIe;. 2. Two-dimensional analysis of pulse-labeled Lyt-2. Lyt-2/3 complexes were precipitated from detergent lysates of thymocytes from B6-Lyt2.1/3. l (A), B6-Lyt2.1 (B), and B6 (C) mice. In D and E, equal amounts of the lysates used in A and C were mixed before precipitation with anti-Lyt- antibody, 19/178 (data not shown). This makes it unlikely that conformational changes during processing either obscure or create the determinant recognized by the 19/178 antibody.
A Single Molecular Species Controlled by the Lyt-2 Locus.
To study the product of Lyt-2 gene selectively, we made use of the B6 mouse strains congenic at the Lyt-2 locus (6). The molecule specified by Lyt-2 was identified by comparison of the pulse-labeled products of B6 (Lyt 2.2; Lyt 3.2), B6-Lyt 2.1 (Lyt 3.2), and B6-Lyt 2.1:3.1 thymocytes, using the xenogeneic monoclonal antibody, 53.6.72, to precipitate Lyt-2/3 complexes. The samples were fractionated in the first dimension by NEPHGE and then by electrophoresis in SDS-polyacrylamide gels (12) (Fig. 2) . In each case, the 35 K Lyt-2/3 component appeared as a single prominent spot. It was symmetrical in form and showed no evidence of heterogeneity. There was no size difference between the 35 K molecules made by thymocytes of Lyt 2.1 and Lyt 2.2 genotypes, but a charge difference was apparent. The 35 K spot from thymocytes of B6-Lyt 2.1:3.1 or B6-Lyt 2.1:3.2 mice (Fig. 2, panels A, B) was distinctly more basic than the 35 K spot from B6 (Lyt 2.2/3.2) thymocytes (Fig. 2, panel C) . The separation was clear when the samples from panels A and C were mixed before immune precipitation and gel analysis (Fig. 2, panel D) . Thus, the isoelectric point of the 35 K Lyt-2/3 component was determined by the allele at the Lyt-2 locus.
We conclude that each Lyt-2 allele encodes a polypeptide that is homogeneous but subject to rapid post-translational processing. Both the 35-and 38-Kd cell-surface molecules appear to be glycosylated derivatives of this initial product. Although separate T cell clones may express the 38-and 35-Kd forms of Lyt-2 in different ratios (17) , this probably reflects differences in the extent of carbohydrate processing rather than the activation of different Lyt-2 structural genes. Summary We investigated the possibility that the Lyt-2 molecules made by uncloned mouse T lymphocytes would show variable primary structtlres like those of immunoglobulins. Newly synthesized Lyt-2/3 complexes were found to include only two major components, both discrete glycoproteins with apparent molecular weights of 31,000 (31 K) and 35,000 (35 K). When products of Lyt-2.1 and Lyt-2.2 thymocytes were compared by two-dimensional nonequilibrium pH gradient electrophoresis and sodium dodecyl sulfate polyacrylamide gel electrophoresis, the isoelectric points of the 35 K molecules were different; thus, the 35 K component was likely to be encoded by the Lyt-2 locus itself. However, the 35 K molecules made by any one genotype were homogeneous in charge as well as in size. The homogeneity was obscured rapidly by post-translational modification. Most strikingly, within 30 min of initial synthesis, these processing events generated the conspicuous array of microheterogeneous products that form the "38 K" component of cell-surface Lyt-2/3.
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